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ABSTRACT: This study aimed to analyze the factorial validity and reliability of the Portuguese version of the Dispositional Flow Scalc-2 (DFS-2;
Jackson and Eklund, 2002) with a sample of 1437 exercise participants, a population in which flow has not been widely studied. The CFA adjustment
indices of the nine-factor first-order structure were acceptable. Both the time transformation and loss of self-consciousness scales presented modest cor-
relations with the remaining flow dimensions. Internal consistency estimates were satisfactory for all flow factors. Except for time transformation, all
the dispositional flow scales correlated with perceived competence in and enjoyment of exercise. These findings provide support for the validity and re-
liability of the Portuguese version of the DFS-2 for measuring flow experiences in exercise. The use of the nine flow factor level scores rather than a
single global score is recommended.
Although the benefits of regular physical activity are well
known (WHO, 2002), a high percentage of people do not engage
in enough physical activity or lead a sedentary lifestyle. According
to the most recent Eurobarometer census (Eurobarometer, 2010),
about 60% of the European population report that they rarely or
never practice sports or physical activity. In Portugal, neariy 40%
of the population do not engaged in any kind of physical activity,
including bicycling, walking or gardening. Thus, in order to un-
derstand and promote healthier lifestyles is important to study the
motivational determinants of exercise and physical activity.
The flow concept (Csikszentmihalyi, 1990, 2000) describes
the subjective nature of the experience in activities that are in-
trinsically motivating to the individual. It refers to a positive psy-
chological state in which the person is completely involved in the
present moment and absorbed by whatever he or she is doing.
While experiencing flow, people become so absorbed in the task,
that they lose perception of time, surroundings, and everything
that is not related to the task that it is being performed. These ac-
tivities that enable such a fulfilling experience are self rewarding
by themselves because they provide a sense of pleasure that dis-
miss the need of other goals or external compensation. For this
reason, Csikszentmihalyi (1990) labelled these experiences as au-
totelic. According to this author, flow emerges from activities in
which the individual perceives a challenging and dynamic bal-
ance between the demands of the task, and the specific skills to
successfully cope with it. Flow is also characterized by (a) merge
between consciousness and action which matches to a deep in-
volvement expressed by spontaneity and automaticity in the task,
(b) clear goals with the exact notion of what to do next, (c) im-
mediate and unequivocal feedback about the capacity to achieve
the goals and progress towards them, (d) deep and focused atten-
tion on the task, (e) perception of clear control and mastering of
the task or situation with no apparent effort, (f) absence of critical
self-evaluation about the self and the performance, and finally (g)
a sense of time (and sometimes, spatial) distortion or transforma-
tion in which the action takes place (Nakamura and Csikszentmi-
halyi, 2002). This last aspect possibly depends on the nature of
the activity and may not be as universal as the remaining charac-
teristics (Jackson and Marsh, 1996). Overall the nature of flow
gives the person an intrinsically rewarding and pleasurable expe-
rience, and this sense of pleasure is simultaneously inherent to
the experience itself, as it is its product.
Research has shown that flow maintains its characteristics
across gender, age and social status (Nakamura and Csikszentmi-
halyi, 2002), different cultures (Moneta, 2004), and different ac-
tivities and contexts, namely, work and leisure (e.g.,
Csikszentmihalyi and LeFevre, 1989; Wan and Chiu, 2006); edu-
cation and family (e.g., Bassi and Delle Fave, 2006; Fullagar and
Mills, 2008); sports (e.g., Jackson, 1992, 1995; Lopez-Torres, Tor-
regrosa and Roca, 2007; Moreno, Cano, González-Cutre, Cervelló
and Ruiz, 2009), and exercise (Vlachopoulos, Karageorgis, and
Terry, 2000).
Exercise may be a natural opportunity to experience flow, since
it usually involves a high balance between challenge and
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competences, clear goals, and immediate feedback on perfor-
mance. In fact, in a recent study about affective responses to flow,
Rogatko (2009) found that physical exercise was the most frequent
behavioural choice to self induced high fiovv states. Given the
positive nature of the flow experience it is more likely that people
tend to repeat activities that provide a higher frequency of this
psychological state (Jackson, Kimiecik, Ford and Marsh, 1998).
In addition, flow has been considered as a trigger to intrinsic
motivation and pleasure in the activity (Jackson, 2000). Research
has shown the importance of intrinsic motivation on autonomous
regulation and adherence to behaviour (for a review see Ryan and
Deci, 2007). Therefore, it can be argued that flow may be an
important factor of exercise adherence. Additionally, flow is per
se an indicator of personal well-being (Fortier and Kowal, 2007;
Kowal and Fortier, 1999) and could be a mediator and-or
moderator of other psychological responses related to exercise.
In sum, in order to understand the impact of physical activity
on well-being as well as the psychological factors that contribute
to adherence to exercise, it's important to assess the frequency of
the flow experience (i.e., dispositional fiow) as well as to com-
prehend which conditions allow its occurrence in the context of
exercise.
Based on the definition of the fiovv dimensions proposed by
Csikszentmihalyi (1990, 2000), Jackson and Marsh developed a
multidimensional self report measure of the fiow state (FSS;
Jackson and Marsh, 1996). Later, they constructed an identical
measure to assess the typical frequency in which the individual
experiences flow states in a specific physical activity, named the
Dispositiotud Elow Scale (DFS; Jackson et al. 1998). The DFS
assumes that people differ in their predisposition to experience
now. This follows Csikszentmihalyi (1990) suggestion that some
people may have certain personal characteristics (e.g., low self-
centeredness, greater openness to experience and challenge, or
greater ability to focus attention), tbat enable them to experience
flow into a greater extent. The state (FSS) and dispositional (DFS)
versions of the flow scale share the same 36 items and measure
the nine flow dimensions mentioned above: challenge-skill
balance, action-awareness merging, clear goals; unambiguous
feedback, total concentration on the task at hand, sense of control,
loss of evaluative self-consciousness, time transformation and
autotelic experience.
Several studies tested the factorial structure of FSS and DFS
in sport samples (e.g., Jackson and Marsh, 1996; Marsh and
Jackson, 1999). In these early studies, confirmatory factorial
analyses have shown an acceptable adjustment to both a nine-
first-order factor model in which the factors are inter-correlated,
and to a higher order model with a global Flow factor. However,
Jackson and Eklund (2002) recognized some limitations of these
original versions of the scales, namely the weak correlations
between the loss of self-consciousness and time transformation
scales with the remaining dimensions of fiow. The fragilities of
these two sub-scales, also evident by the low factor loadings on
the second order factor, led the authors to rephrase five items
(three from these two factors), resulting in a new version of the
fiow scales (DFS-2 and FSS-2; Jackson and Eklund, 2002, 2004).
Their results provided support for state and trait versions and both
structural models of the scales, despite the consistent superiority
of the first order model. Recently, Jackson, Martin and Eklund
(2008) cross-validated these new versions (DFS-2 and FSS-2) in
a sample of several sport and exercise activities. Results
confirmed the factorial structure of the scales.
The initial and more recent versions of these instruments have
been adapted to different languages showing that is factor struc-
ture is fairly invariable across cultures (e.g., Fournier, Gaudreau,
Demontrond-Behr, Visioli, Forest and Jackson, 2007; Kawabata,
Mallett and Jackson, 2008). A Portuguese FSS version has also
been validated in an elite athlete's sample (Gouveia, Marques and
Vieira, 2008). Despite the overall satisfying results, the Por-
tuguese version presents weak results in two scales, similar to the
earlier studies (Jackson and Marsh, 1996; Marsh and Jackson,
1999).
Despite these latter results some authors had suggested the
existence of cultural differences on both tbe type of activities and
conditions in which fiow may emerge (Asakawa, 2004; Bassi and
Delle Fave, 2004). This is why it is of relevance to study this con-
cept and the adaptation of fiow measures in different cultural con-
texts and within multiple activities (Kawabata et al., 2008;
Moneta, 2004).
Most validation studies of the fiow questionnaires have been
conducted within athletes' samples. To our knowledge, the only
research strictly in the exercise domain was conducted by
Vlachopoulos et al. (2000), using the state version (FSS) on
aerobics. As in the earlier studies of Jackson and Marsh (1996),
the authors found more support for the nine-factor than for the
hierarchical model. This led Vlachopoulos et al. to suggest that
this flow measure may not be suitable to evaluate other
participants than athletes. In response to these critics, Jackson et
al. conducted the validation studies of the more recent version of
the fiow scales with samples that include a greater percentage of
physical activity participants from different modalities (e.g., 12%
yoga, aerobics, weight training, walking and martial arts and 17%
dance in Jackson and Eklund, 2002 studies, or 45% non-
competitive sport in Jackson et al., 2008). Their results suggest
that DFS-2 and FSS-2 are suitable for physical activity in general.
Nevertheless, given the preponderance of athletes in these studies,
it is important to investigate the adequacy of these measures in a
predominantly exercise sample. By exercise, we mean a non-
competitive physical activity in which the primary goal generally
focuses on health, well-being and/or fitness (Caspersen, Powell
and Cbristenson, 1985).
The main purpose of this study is to examine the factorial
validity and reliability of the Portuguese version of the DFS-2 on
a sample of participants that are engaged in a variety of physical
activities such as meditative movement exercise (e.g., yoga or tai-
chi; Larkey, Jahnke, Etnier and Gonzalez, 2009), martial arts
(e.g., aikido or shorinji kempo), and traditional cardio-fitness and
group exercises. Additionally we will provide evidence for
between-network construct validity of the Portuguese DFS-2 by
examining its relationship with two motivational variables that
the literature posits as being positively linked to the flow
construct: perceived competence (McAuley, Wraith and Duncan,
1991) and enjoyment for exercise (Markland and Ingledew, 1997;
Jackson et al., 1998; Jackson, Thomas, Marsh and Smethurst,
2001; Kowal and Fortier, 1999; 2000).
Method
Participants
Respondents were 1437 exercise participants, aged 16 to 80
years {M = 35.80 ± 14.21), 906 women (63%) and 529 men
(31%). They practice four main exercise activities: meditative
movement exercise (namely Hatha and Sámkhya yoga, Tai-chi
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and Qigong) (49%), martial arts (Aikido, Taekwondo and Shorinji
Kempo) (20 %), cardio-fitness and group exercise (31%). The
most cited exercise frequency was 2 days per week [1-7 days],
and 60 minutes per session [20min - 8 hours/day (i.e. exercise
instructor)]. The experience on the specific activity varied consi-
derably, from 3 months to 42 years {M = 42.4 months i.e., 3.5
years, ± 63.5 months i.e., 5.3 years). Only 8% of the total con-
venience sample was involved in some level of martial arts com-
petition.
Instruments
Dispositional Flow Scale. The DFS-2 (Jackson and Eklund,
2002; 2004) measures the individual tendency to experience flow
during physical activity. It comprehends 36 items (4 for each
subscale) designed to evaluate the nine flow dimensions; cha-
llenge-skill balance; "I am challenged, but I belive my skills will
allow me to meet the challenge"; action-awareness merging; "I
make the correct movements without thinking about trying to do
so"; clear goals; "I know clearly what I want to do"; unambiguous
feedback; "It is really clear to me how my performance is going";
concentration on task; "My attention is focused entirely on what
I am doing"; sense of control; "I have a sense of control over what
I am doing"; loss of self-consciousness "I am not concerned with
what others may be thinking of me"; time transformation; "The
way time passes seems to be different from normal"; and autotelic
experience; "I really enjoy the experience". Participants are asked
to think about how often they experience the characteristic des-
cribed in each item while practicing a specific exercise and to rate
their response in a 5-point Likert scale (1 = Never, 5 = Always).
Scores for each dimension result from the mean score of respec-
tive items. A total scale score can also be obtained by averaging
the scores across all the dimensions. High values correspond to a
stronger likelihood for experience flow during that activity or
exercise.
Perceived competence. A Portuguese version (Fonseca and
Brito 2001 ) of the perceived competence subscale of the Intrinsic
Motivation Inventory (IMI; McAuley, Duncan and Tammen,
1989) was used with items rephrased to reflect the specific exer-
cise done by each participant (McAuley, Wraith and Duncan,
1991). The four items (e.g., "I am pretty good at [the actual phy-
sical activity]") were scored on a 5 point Likert scale. Scale scores
were obtained by averaging the items scores of each participant.
High scores indicate that the person feel competent in the physical
activity. Both McAuley et al. (1991) and Fonseca and Brito
(2001 ) reported aeceptable psychometric properties of this scale
with Cronbach's alpha reliability coefficients of .83 and .70 re-
spectively. Similar values were obtained in this study (Cronbach's
alpha = .81).
Enjoyment in exercise. Enjoyment was measured with a subs-
cale retrieved from the revised Exercise Motivations Inventory
(EMl-2; Markland and Ingledew, 1997; Pereira, 2006). Respon-
dents are required to indicate in a 6 point rating scale whether or
not each statement is true for them personally (0 = not at all true
for me; 5 = very true for me). High scores (resulting from avera-
ging responses to the four items of the scale) indicate that the in-
dividual experiences higher enjoyment in exercise (McAuley et
al., 1989, 1991). The authors reported very good internal consis-
tency for this subscale of the EMI-2 (Cronbach's a = .90). We
also found good a reliability coefficients for this scale (.80).
Procedure
The large majority of participants were from Lisbon (Portu-
gal) and from different health clubs and other fitness centers, yoga
classes, thai-chi schools and martial arts dojos. They were con-
tacted through the respective federations or class instructors from
whom the research team required permission to collect data. Par-
ticipants were approached by a member of the research team be-
fore or after the class and invited to participate in a study. It was
explained that the study aimed to learn about participant's habi-
tual thoughts and feelings while practicing a certain physical ac-
tivity. A package containing the questionnaires (counterbalanced
order) and the inform consent form as well as specific filling ins-
tructions was then distributed to the individuals that were willing
to participate. These filling instructions mentioned that the ques-
tionnaires could be filled at any time except immediately after
the exercise class. Respondents were asked to identify their main
physical activity and to flll the questionnaire based on their usual
experience during the selected activity. Completed questionnaires
were collected at the moment, dropped in a collection box at the
local reception or returned by prepaid mail to the lead researcher.
The mean response rate was 61% (from 22% to 100% between
different contexts). Twelve questionnaires were discarded for in-
complete data. Missing values (< 5% of the data), when less than
3 per respondent, were substituted for respective means.
Data analyses were performed using the statistical software
SPSS V. 15 and 18, and AMOS v. 17 (Arbuckle, 2005).
Cross-cultural translation of the DFS-2. The 36 original
items of the DFS-2 (Jackson and Eklund, 2002, 2004) was trans-
lated into Portuguese by three Portuguese sport and exercise psy-
chologists, knowledgeable in Flow theory and fluent in English
language. The Portuguese version was later translated back to En-
glish by a bilingual psychologist to ensure the accuracy of the
translation. A consensual wording of the items was obtained by a
committee of four experts that included two of the authors of this
article, and later tested in a sport coach and three exercise parti-
cipants. Changes in wording were made whenever necessary in
order to make the items more accurate to respondents.
Results
Descriptive statistics and internal consistency of the DFS-2
Responses ranged from 1 to 5 on each of the 36 items. The
exception was item 18 (autotelic) that presented a minimum value
of 2. The univariate skewness values of the DFS-2 items ranged
from .27 to -1.37 (skewness across 36 items = .06 ± .07). The uni-
variate kurtosis values ranged from 3.37 to -1.08 (kurtosis across
36 items = .48 ± . 13). These results show that the majority of the
items responses are normally distributed, with the exception of
two autotelic items (9 and 27) that exhibit high kurtosis valties
(3.37 and 2.18 respectively).
The means, standard deviations, minimum and maximum as
well as the Cronbach's alphas for each of the DFS-2 scales in this
Portuguese sample are presented in Table 1. The alpha values ob-
tained in the original studies of the DFS-2 (Jackson and Eklund,
2002) are also presented to allow comparison.
Internal consistency estimates were satisfactory and all above
.80 except for the concentration scale (.74). These values are si-
milar to the ones found for the original DFS-2 scale (Jackson and
Eklund, 2002) although slightly inferior for the concentration
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scale. This result comes from the poor inter-item and item-total
correlation of item 14 (.16). When this item was excluded from
the analysis, the reliability of the seale increased to .87. All other
items contributed satisfactorily for the good internal consistency
of each specific dimension. The autotelic scale exhibited the hig-
hest mean values (4.74) and smallest standard deviation (.55).
Contrarily, loss of self-consciousness presented a standard devia-
tion of 1.16 and the smallest tnean value (3.38).
Scale
Challenge-skill balance
Action-awareness merging
Clear goals
Concentration
Sense control
Unambiguous feedback
Loss self-consciousness
Time transformation
Autotelic experience
Min-Max
1-5
1-5
1-5
1-5
1-5
1.25-5
1-5
1-5
1.75-5
Mean
3.58
3.26
3.93
3.65
3.54
3.48
3.38
3.41
4.54
SO
.65
.75
.66
.63
.66
.63
1.16
.76
.55
Portuguese
version
a
.81
.83
.84
.74
.86
.85
.91
.80
.87
Jackson
and Eklund,
1
a
.85
.82
.85
.84
.86
.90
.88
.81
.85
2002
2
a
.78
.86
.82
.80
.81
.86
.84
.82
.79
Table I. Descriptives and coefficient alphas for tbe Portuguese version of tbe DFS-2 sub-scales and the original studies by Jackson
and Eklund (2002).
Note. I = Jackson and Eklund (2002) study 1 ; 2 = Jackson and Eklund (2002) study, 2.
Eactorial Validity of the DFS-2
The DFS-2 factor structure was investigated by conducting a
Confirmatory factor analysis (CFA; Arbuckle, 2005) using ma-
ximutn likelihood (ML) estimation method. The following good-
ness of fit indices was used to determine the adequacy of the
model: Comparative Fit Index (CFI; Bentler, 1990), Nonnormed
Fit Index (NNFI; Bentler and Bonett, 1980), Root-Mean Square
Error of Approximation (RMSEA; Steiger, 1990), Standardized
Root Mean Square Residual (SRMR) and x^  statistics. CEI and
NNFI values at or greater than .90 and .95 indicate a reasonable
and excellent adequacy of the measurement model (Hu and Ben-
tler, 1999). RMSEA values of .05 or less indicate a close fit
(Browne and Cudeck, 1993). SRMR is recommended as an ab-
solute fit index, with values close to .08 and .05 being considered
as a reasonable and a good fit (Hu and Bentler, 1999). The x^  test,
that assesses the magnitude of discrepancy between the hypothe-
sized covariance matrix and the sample covariance matrix, is con-
sidered a conservative estimate of model fit, when the sample size
is large (Byrne, 2001). Results less than five forx^/i//are consid-
ered to be adequate (Marsh and Hocevar, 1985). The multivariate
nortnal distributions of the responses were examined by means
of the standardized Mardia's (1974) coefficient and multivariate
kurtosis was observed (Kurtosis/c.r. = 2.76). Nevertheless, the
ML estimation method is robust even in the presence of a non-
normal distribution of the data (Marôco, 2010).
Results of the CFA goodness of fit indices revealed a satis-
factory fit to the data of a model consisting of nine first-order
inter-correlated factors (x%//= 3.38; CFI = .95; NNFI = .95;
SRMR = .05; RMSEA = .040, p = 1.000, 90% CI [.038, .040]).
All items loaded significantly on their respective first-order factor
ranging from .47 (time item) to .90 (consciousness) (M = .77).
The exception was item 14 (coticentration factor) that presented
a low loading value (. 18, p < .001 ). However, the tnodel have co-
variances/correlated errors between items 21 and 30 (.39) of the
clear goals scale and items 35 and 38 (.37) of the titne transfor-
mation factor. Lagrange Modification Indices (LMI > 11 ; /;> <
.001) show that item 14 and 35 present correlated errors and sig-
nificant trajectories with the action-awareness merging (.31 ) and
the autotelic (.36) scales, respectively.
The estimated correlations among the first-order factors
ranged from .09 (autotelic experience and loss of self-conscious-
ness) to .88 (sense of control and unambiguous feedback) and
were all significant (p <, .001). The exceptions were the time
transformation scale with sense of control and unambiguous feed-
back (.06 and .05, p > .05, respectively). Time transformation and
loss of self-consciousness's scales showed the smallest correla-
tions with the other fiow factors (ranging from .05 to .31, Median
= .13 and .18, respectively for the two scales).
Dispositional fiow correlates
The validity of the Portuguese DES-2 was further investigated
by considering the correlations between the DFS-2 scales and the
following two motivation dimensions: perceived competenee
(McAuley et al., 1991) and enjoyment in exercise (Markland and
Ingledew, 1997). Table 2 shows that, all fiow dimensions signif-
icantly correlated (j? < .01) with perceived competence and en-
joyment, with the exception of perceived competence and time
transformation (r = .02).
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Seale
Fl.Chall-skill balance
F2.Aet-awareness merging
F3.Clear goals
F4.Concentration
F5.Sense of control
F6.Unambiguous feedback
F7.L0SS self-consciousness
F8. Time transformation
F9.Autotelie experience
M1. Enjoyment
M2. P. Competence
Fl
.69
.63
.47
.78
.83
.22
.13
.34
.28
.64
F2
.56
.32
.68
.71
.20
.14
.14
.20
.54
F3
.54
.72
.75
.16
.10
.35
.18
.45
F4
.61
.52
.11
.14
.47
.18
.36
F5
.88
.20
.06°
.27
.25
.60
F6
.18
.05°
.24
.24
.66
F7
.18
.09
.07
.13
F8
.31
.18
.02°
F9
.32
.15
Ml
.29
Tahle 2. Correlations among the Portuguese DSE-2 nine first-order latent factors from the CEA analysis and Pearson correlations
with the external variahles.
Note. All correlations are signifieant at p < .01 level, with the following exceptions: (") - not significant (/; > .05).
Discussion
This paper aimed to analyse the factorial structure and the in-
ternal consistency of the Portuguese version of the DFS-2 in a
sample of exereise and martial arts participants. Globally, we
found suffieient support for the validity of DFS-2 in exercise. Re-
sults have confirmed a nine-faetor first-order model. These results
are compatible with other studies testing the flow seales (Jaekson
and Ekiund, 2002, 2004; Marsh and Jaekson, 1999; Vlaehopoulos
et al., 2000). The apparent weaker values of the x^  for the model
in our sample, eompared with the above mentioned studies, can
be related to the sample magnitude.
Given the weaker correlations with the other flow dimen-
sions, time-transformation and loss of self-eonseiousness factors
may not be eore aspects of dispositional flow, at least for some
exercise participants. These results are consistent with other re-
search studies in physical activity. For example, these two dimen-
sions were the least reported on the qualitative study of flow
experienee eondueted by Jackson (1992, 1995) with athletes.
Other studies testing hierarchical models of the trait and state ver-
sions of flow scales also confirmed the weaker loadings of one
or both of these subseales on the global flow faetor (Fournier et
al., 2007; Gouveia et al., 2008; Jackson and Ekiund, 2002; Jack-
son and Marsh, 1996; Vlaehopoulos et al., 2000), suggesting that
there are differences, both among individuals and activities, in
the way flow is experienced in the physical activity context.
Item loadings were statistically signifieant and relatively
high. The exception was item 14 "It is no effort to keep my mind
on what is happening" (concentration). In faet, this item has al-
ready shown the same fragile results in previous studies (e.g.,
Kawabata et al., 2008; Gouveia et al., 2008). One explanation
may be the reference in the item to the participant's lack of effort
to focus attention on the task. That may be perceived as incoher-
ent to a physical activity practitioner, since high focus of attention
at the moment and in what is being done (awareness) is frequently
valued and reinforced by yoga, tai-ehi or martial arts trainers, an
important group of our sample. Consequently, a positive answer
may be perceived for some as a "bad" answer Another possible
explanation is the faet that the response to this item might be de-
pendent on the participant's level of competence to perform the
task, as well as the level of automaticity allowed by the task. A
new formulation such as "My mind can focus easily in what I'm
doing without much effort" ean be a valid alternative, since this
item has already presented higher factorial consistency in the ex-
ploratory work made with the Portuguese state version (Gouveia
et al, 2008). Another problematic item was "I lose my normal
awareness of time". This time transformation item revealed to
share common variance with several other factors and items,
mainly with the autotelie dimension. Future studies should ex-
plore other wording for these two items, in order to make them
more valid.
Internal eonsisteney of eaeh subseale ranged between ade-
quate to very good. We have found values comparable in magni-
tude to Jackson and Ekiund (2002, 2004) studies. Interestingly,
time transformation and loss of self-consciousness scales are
strongly consistent factors. This shows that we are measuring a
specific reality that maybe important for some groups or activi-
ties. Thus, future studies should further explore the relevance of
these two seales for the overall faetor strueture of flow.
Several studies have already demonstrated that perceived
sport ability and intrinsic motivation are important correlates of
state and dispositional flow (Jaekson et al., 1998, 2001 ; Jackson
and Roberts, 1992; Kowal and Fortier, 1999, 2000; Moreno et al.,
2009). At the same time, as an autotelie state, flow is an enjoyable
experience (Csikszentmihaiyi, 1990; Jaekson, 2000). For this
reason we used similar constructs to further test the construct
validity of the Portuguese Dispositional Elow Scate-2. As
expected, pereeived competence (MeAuley et al., 1991) and
enjoyment for exereise (Markland and Ingledew, 1997) showed
positive significant relations with all flow dimensions, with the
exception of pereeived competence and time transformation
which were not inter-correlated. Perceived competence showed
to be a moderate correlate of almost all of the flow subscales.
Enjoyment for exercise, on the other hand, presented modest but
signifieant correlations with all dimensions. Once again, time
transformation and loss of self-eonseiousness presented the
smallest eorrelations with both external variables. Overall, these
results support the relations between eompetenee and flow
experience, not only in the sports context but also in exereise.
According to the flow model, the experience of this optimal state,
results from a challenge balanee between high competences and
task demands (Csikszentmihaiyi, 1990). An exereiser confident
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in his/her abilities will not only be willing to increase the
challenge and the difficulty of the task (i.e., high challenge-skill
balance), but also to perceive him/her self as more capable of
achieving success in it (i.e., unambiguous feedback about the way
the performance is going). Our data may support this claim since
perceived competence showed the highest correlations with the
challenge-skill balance and unambiguous feedback flow scales.
The causal direction proposed by the flow model must be
confirmed in future studies. As expected, the autotelic experience
and challenge-skill balance were the most important correlates of
enjoyment in exercise. Its modest correlations with the remaining
flow scales show that enjoyment is an independent construct from
flow.
Due to time transformation and loss of self-consciousness
modest relations with the other flow scales as well as with the ex-
ternal criteria, there was no sufficient statistical support to test
the validity of a hierarchical flow model. Globally, our results
suggest that it is more appropriate for the Portuguese DFS-2 ver-
sion, to use the nine proposed dimensions rather than calculating
an overall flow factor This is the recommended procedure, even
though the use of a global flow factor could be useful in some
circumstances (Jackson and Eklund, 2002; Jackson and Marsh,
1996; Marsh and Jackson, 1999).
The validation of a scale is an ongoing process. Future studies
should also evaluate other psychometric properties, namely, the
temporal stability of this scale. To our knowledge only one study
presented test-retest data (Kawabata et al, 2008), and it was con-
ducted within a Japanese sample. The analysis of concurrent and
predictive validity should also be studied, by investigating the re-
lationship of DFS-2 with other motivational dimensions (e.g.,
self-determination, self-efftcacy and exercise persistence).
As previously stressed by several authors (e.g., Fournier et
al., 2007), the confirmation of the DFS-2 factorial structure in
different languages reinforces the validity of the Dispositional
Flow construct and simultaneously contributes to the external va-
lidity of this variable. The DFS-2 is a strong tool to study differ-
ences among individuals and physical activities in their typical
frequency of flow. Moreover, its use may allow the understanding
of the role of this variable as a potential mediator and-or moder-
ator of the effects of physical activity in well being.
VALIDAD Y FIABILIDAD DE LA VERSIÓN PORTUGUESA DE LA ESCALA DE FLOW DISPOSICIONAL-2 EN EJERCICIO
PALABRAS CLAVE: Flow disposicional. Adaptación de instrumentos. Validez de constructo, ejercicio.
RESUMEN: El objetivo del presente estudio ha sido analizar la validez y ñabilidad de la versión portuguesa de la Escata de Ftow Disposiciottat-2
(DFS-2; Jackson y Eklund, 2002) en una muestra de 1437 practicantes de ejercicio, una población en que el flow ha sido metios estudiado. Los AFC re-
velaron índices de ajuste aceptables para un modelo de 9 factores interrelacionados. Las escalas de transformación del tiempo y de pérdida de auto-
consciencia tienen correlaciones modestas con las restantes dimensiones de flow. Todos los factores presentan valores satisfactorios de consistencia
interna. A excepción de la escala de transformación del tiempo, la percepción de competencia y placer/satisfacción para el ejercicio se cortelacionan
significativamente con todas las escalas del flow. Los resultados apoyan la validez y flabilidad de la versión portuguesa de la DFS-2 para evaluar la ex-
periencia de flow en el ejercicio. Se recomienda el uso de los nueve factores del flow.
VAUDADE E FIABIUDADE DA VERSÁO PORTUGUESA DA DISPOSICIONAL FLOW SCALE-2 NO EXERCÍCIO
PALAVRAS CHAVE: Flow disposicional, Adaptaçào de escalas, Validade de constructo, Exercício.
RESUMO: O objectivo deste estudo foi analisar a validade factorial e a consistencia interna da versâo Portuguesa da Dispositional Flow Scale-2 (DFS-
2; Jackson & Eklund, 2002) numa amostra de 1437 praticantes de exereício, uma populaçâo onde o flow tem sido menos estudado. Resultados da AFC
revelaram índices de ajustamento aceitáveis para um modelo primeira ordem, com 9-factores inter-relacionados. As escalas transformaçâo do tetnpo e
perda de auto-consciência relacionam-se modestamente com as restantes dimensoes de flow. Os valores de consistencia interna foram satisfatórios para
todos os factores. Com a excepçâo da escala de transformaçâo do tempo, a percepçào competencia e prazer/gosto para o exercício correlacionaram-se
significativamente com todas as escalas do flow. Estes resultados suportam a validade e fiabilidade da versâo Portuguesa da DFS-2 para medir a expe-
riencia de flow no exercício. Recomenda-se a utilizaçâo dos nove factores de flow.
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